Materials and Methods

Heterologous
Sequencing of the isolated plasmids was performed to confirm the presence of the desired mutation and to show that no additional mutations were generated during the PCR. Mutant [Fe]-hydrogenase holoenzymes were reconstituted and specific activites were measured as described for the wildtype (see above).
Preparation of FeGP-cofactor from the holoenzyme purified from
M. marburgensis.
[Fe]-hydrogenase holoenzyme from M. marburgensis was purified to apparent homogenity as described (4) . The enzyme solution (3 ml, 15 mg ml -S3 and Tables S1-S3 Sfig. 1. Amino acid residues involved in binding of the FeGP-cofactor to the enzyme. (A) Pro65, Leu149, Pro150 and Ile158 stabilize the guanine ring of GP from both sides. Asp135 is in hydrogen bond distance to the keto and amino groups of guanine and Asp64 is in hydrogen bond distance to both hydroxy groups of the ribose. Gly9 of the conserved Gly7Ala8Gly9 motif is in hydrogen bond distance to the ribose of GP. A conserved tryptophane (Trp148) interacts with the pyridone ring. (B) The sulphur of Cys176 is a ligand to the iron. Two conserved histidines (His14 and His201) are each 6.5 Å away from the iron. His14 appears to be essential for enzyme activity as revealed by mutational analysis (table S1). The numbers (n) of ligand atoms (L) to the iron ion, their distance to the iron ion (R), the respective Debye-Waller factor (2σ 2 ), the C-O or C-N bond length (R CX ), the Fermi energy for all shells (EF), and the fit index (Φ), indicating the quality of the fit are shown. The standard deviation in the last digit is given in parenthesis. The Fe K-1s→3d pre edge peak areas were 58 10 -2 eV (jHmd01), 28 10 -2 eV (jHmd02-CO and 03-CN) and 49 10 -2 eV (jHmd04-as crystallyzed). XAS measurements, data collection and evaluation were performed as described (2) . The EXAFS of a previous jHmd sample prepared almost identically to the sample jHmd01 were interpreted to indicate the presence of 5 ligands, 1 S, 2 CO and 2 N/O 2 . The number of N/O ligands is thus probably between 1 and 2 consistent with the crystal structure. 
Sfig. 2. Coordination of iron in cyanide-
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